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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

SPECIFICATION 

TURNKEY FACILITY ESTABLISHMENT FOR INSTRUMENT LANDING SYSTEMS 
PART 2 ,  SYSTEM REQUIREMENTS 

Page 5 ,  pa ragraph  2-2.3.1. - To t h e  l i s t  of ASTM s t a n d a r d s  add t h e  
f o l l o w i n g :  

ASTM A 153 

Zinc (Hot Ga lvan ized)  Coa t ings  on 
Produc t s  F a b r i c a t e d  from R o l l e d ,  
P ressed  and Forged S t e e l  Shapes ,  
P l a t e s ,  Bars  and S t r i p  

Zinc Coa t ing  ( ~ o t  Dip )  on I r o n  
and S t e e l  Hardware" 

Page 1 0 ,  paragraph 2-3.3.2.- I n  t h e  f i r s t  s e n t e n c e  change "a   redetermined 
p o s i t i o n "  t o  " t h e  c o r r e c t  s e t t i n g  i f  t h e  c o n t r o l  i s  t e m p o r a r i l y  m a l a d j u s t e d . "  
To t h e  e x i s t i n g  t e x t  add ,  "Scale  markings  and l o c k i n g  d e v i c e s  s h a l l  
b e  provided a s  a  minimum f o r  t h e  f o l l o w i n g  c o n t r o l s  and s h a l l  be such 
a s  t o  a l l o w  r e t u r n  of  t h e  c o n t r o l  t o  i t s  p r e v i o u s  p o s i t i o n  w i t h  t h e  
a p p r o p r i a t e  pa ramete r s  r e p e a t a b l e  t o  t h e  a c c u r a c i e s  i n d i c a t e d  r e g a r d l e s s  
o f  t h e  d i r e c t i o n  of  ad jus tment  . 

a )  L o c a l i z e r  C a r r i e r  Modulat ion 
(2-3 .4 .3 .2 .12)  + 0 .5  p e r c e n t  - 

b) L o c a l i z e r  Modulat ion Balance 
(2 -3 .4 .3 .2 .13)  + 0.002 ddm - 

c )  L o c a l i z e r  Sideband Amplitude 
(2-3 .4 .3 .2 .14)  + 0 .2  dB - 
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d )  L o c a l i z e r ,  RF Phaser 
(2-3 .4 .3 .2 .15)  

e )  G l i d e  S lope ,  C a r r i e r  Modulation 
(2-3 .4 .4 .3 .12)  

f )  G l i d e  S lope  Modulation Balance 
(2-3 .4 .4 .3 .13)  

g )  G l i d e  S lope ,  Sideband Amplitude 
(2-3 .4 .4 .3 .14)  

h )  G l i d e  S l o p e ,  RF Phaser 
(2 -3 .4 .4 .3 .15)  

i )  Sideband Reference Phaser  
(2 -3 .4 .4 .4 .1 )  

j )  Sideband Reference Amplitude 
Cont ro l  (2 -3 .4 .4 .4 .2 )  

k) Capture  E f f e c t  Phase rs  
(2 -3 .4 .4 .5 .1 )  

Lower and Middle Antennas 

Upper Antenna 

+ 3 . 0  degrees  e l e c t r i c a l  - 

+ 0 . 5  p e r c e n t  - 
+ 0.002 ddm - 

+ 3 . 0  degrees  e l e c t r i c a l  - 
+ 3 .0  degrees  e l e c t r i c a l  - 

+ 2 . 0  degrees  e l e c t r i c a l  - 
+ 4 . 0  degrees  e l e c t r i c a l  - 

Page 11, paragraph 2-3.3.7.1- I n  t h e  f i r s t  s e n t e n c e  change " g l i d e  
s l o p e  and marker beacon" t o  "and g l i d e  s l o p e . "  I n  t h e  second sen tence  
a f t e r  "she1 t e r s "  i n s e r t  "and t h e  marker beacon s t a t i o n  equipment". 

Page 11, paragraph 2-3.3.9.-  D e l e t e  a l l  t e x t  a f t e r  " t e s t  probes  and 
t e s t  equipment". A f t e r  e x i s t i n g  t e x t  add the  fo l lowing :  

"For t h e  purpose of maintenance checks an i n - l i n e  phas ing  d e t e c t o r  
(2 -3 .4 .3 .3 )  s i g n a l  w i t h  a 90/150 composite a u d i o  l e v e l  compat ib le  
w i t h  t h e  i n p u t  requ i rements  of t h e  p o r t a b l e  ILS r e c i e v e r  (2 -3 .6 )  s h a l l  
be a v a i l a b l e  a t  s t a n d a r d  !& inch  phone j acks  i n  a r e a d i l y  a c c e s s i b l e  
p o s i t i o n  l o c a t e d  w i t h i n  t h e  s h e l t e r ,  and l a b e l e d  "Phasing d e t e c t o r " . "  

Page 1 3 ,  paragraph 2-3.3.17.- D e l e t e  t h e  f i r s t  s e n t e n c e  i n  i t s  e n t i r e t y  
and s u b s t i t u t e  "Colors of t h e  ILS l o c a l i z e r  and g l i d e  s l o p e  s h e l t e r  
e x t e r i o r  s u r f a c e s  s h a l l  be  a v i a t i o n  o range ,  c o l o r  12197, and i n s i g n i a  
w h i t e ,  c o l o r  17875, i n  accordance w i t h  FED-STD-585 a r ranged  i n  e i t h e r  
a p a t t e r n  of a l t e r n a t e  v e r t i c a l  bands o r  a checkerboard p a t t e r n . "  
D e l e t e  t h e  l a s t  s e n t e n c e  and s u b s t i t u t e  t h e  fo l lowing  t h e r e f o r :  
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" S t e e l  s k i d s  o r  framework under t h e  s h e l t e r  s h a l l  be  h o t  dipped ga lvan ized  
a f t e r  f a b r i c a t i o n  i n  accordance w i t h  ASTM A 123 f o r  s t r u c t u r a l  s t e e l  
and i n  accordance w i t h  ASTM A 153 f o r  hardware .  " 

Page 1 3 ,  paragraph 2-3.3.19.- I n  t h e  f i r s t  s e n t e n c e  d e l e t e  "a water  
borne p r e s e r v a t i v e  f u l l  l e n g t h  t r e a t e d  C l a s s  1 wood p o l e  mee t ing  o r  
exceed ing  the  requ i rements  s e t  f o r t h  i n  FAA s p e c i f i c a t i o n  FAA-E-113 
o r  i t  s h a l l  be". I n  t h e  l a s t  s e n t e n c e  d e l e t e  t h e  word " f a b r i c a t i o n " .  

Page 1 4 ,  paragraph 2-3.3.20.- D e l e t e  t h e  p e r i o d  a t  t h e  end o f  t h e  
l a s t  s e n t e n c e  and add t h e  fo l lowing  new t e x t  "or wi th  any o r  a l l  RF 
o u t p u t s  t e rmina ted  i n  an  open c i r c u i t  o r  a  s h o r t  c i r c u i t  f o r  any i n d e f i n i t e  
p e r i o d  of time". 

Page 14 . -  Add the  f o l l o w i n g  new paragraphs :  

"2-3.3.21 T r a n s i e n t  P r o t e c t i o n . -  The equipment s h a l l  wi ths tand  induced 
t r a n s i e n t s  on any u n ~ r o u n d e d  a c  ~ o w e r l i n e ,  communication, c o n t r o l ,  - 
o r  moni tor  l i n e  e n t e r i n g  o r  l e a v i n g  the  s t a t i o n .  For t h i s  p u r p o s e ,  
p r o t e c t i o n  s h a l l  be provided f o r  t r a n s i e n t s  having t h e  c h a r a c t e r i s t i c s  
a s  s p e c i f i e d  i n   able I .  

TABLE I 

TRANSIENT CHARACTERISTICS 

Decay Time Minimum 
R i s e  Time (Exponen t ia l  t o  Energy Level 

Peak Vol tage (10%-90% Half Amplitude) Per P u l s e  

2000v - 10 u s e c  50 usec  
lO0OV - 10 usec  1000 usec  
400V - 10 usec  4000 usec  

lO0OV - 10 usec  100 usec  

8  J o u l e s  
28 J o u l e s  
25 J o u l e s  

4 J o u l e s  

equipment s h a l l  w i t h s t a n d  r e p e t i t i v e  exposure  t o  t r a n s i e n t  va . r i a t i o n s ,  
a s  s p e c i f i e d  i n  2-3.3.21.1 and 2-3.3.21.2 w i t h o u t  f a i l u r e  of t h e  ~ r o t e c t i o n  
d e v i c e s  and w i t h o u t  damage t o  t h e  ILS equipment .  T r a n s i e n t s  r e q u i r i n g  
s p e c i f i c  i s o l a t i o n  i n c l u d e  induced v o l t a g e  impulses  from nearby l i g h t n i n g  
s t r i k e s  and s u r g e s  o c c u r r i n g  on t h e  pr imary e l e c t r i c a l  f e e d e r s  a s  
a  r e s u l t  o f  l i g h t n i n g  o r  t h e  s w i t c h i n g  of heavy r e a c t i v e  l o a d s  e l sewhere  
i n  t h e  u t i l i t y  power sys tem.  Maximum use  s h a l l  be made o f  no f a u l t  
d e v i c e s  which shunt  t r a n s i e n t s  t o  ground w i t h o u t  c a u s i n g  f a i l u r e  o f  
equipment o r  p r o t e c t i v e  d e v i c e s .  C i r c u i t  d e s i g n  and p r o t e c t i v e  d e v i c e s  
s h a l l  be s e l e c t e d ,  assuming a  maximum system ground c o n d i t i o n  e q u a l  
t o  o r  l e s s  than  25 ohms. The equipment s h a l l  no t  s u f f e r  p h y s i c a l  
damage w h i l e  b e i n g  s u b j e c t e d  t o  t h e  t r a n s i e n t  t e s t i n g  s p e c i f i e d  h e r e i n  
and t h e  o p e r a t i o n a l  c h a r a c t e r i s t i c s  s h a l l  r e t u r n  t o  i n i t i a l  c o n d i t i o n s  
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immediately after the transient testing is completed. The pulse generator 
equipment used shall have an output impedance not to exceed 2.5 ohms 
and be capable of providing the pulse shapes specified in Table I 
when applied to a 25-ohm resistive load. Pulse shapes need not be 
maintained when testing equipment (i.e., distortion due to load impedances 
of other than 25 ohms is tolerable); however, pulse energy input to 
the equipment under test shall remain as specified in Table I. 

2-3.3.21.1 Powerline Transients.- Using pulses a and b of Table I 
(2-3.3.21) the following transients shall be applied to each equipment 
power line : 

a. A single pulse applied a minimum of six times in succession 
at a rate not to exceed 1 Hz. 

b. A single burst of pulses (consisting of a minimum of 40 pulses 
at a PRF of 10 Hz) applied a minimum of six times at intervals of 
approximately three minutes (pulse b only). 

2-3.3.21.2 Comunication, Control, and Monitor Line Transients.- 
Using pulses b, c, and d of Table I (2-3.3.21) the following transients 
shall be applied to each communication, control, and monitor line: 

a. A single pulse applied a minimum of six times in succession. 
(pulses b and c). 

b. A single burst of pulses (consisting of a minimum of 40 pulses 
at a PRF of 10 Hz) applied a minimum of six times at intervals of 
approximately three minutes. (Pulse b only). 

c. A single burst of pulses (consisting of a minimum of 40 pulses 
at a PRF of 100 Hz) applied a minimum of six times at intervals of 
approximately three minutes. (Pulse d only). 

2-3.3.21.3 Spare Capacity.- The design of the transient protective 
equipment shall be such as to ~rovide the capability for the future 
addition by the Government of protective devices £0; up to a total 
of four (4) pairs of communication lines or monitor lines or control 
lines or a combination thereof at any protected station." 

Page 15, paragraph 2-3.4.3.1.6 .- Change "DME/~OO~" to "DDM/~ oot" . 
Page 16, paragraph 2-3.4.3.2.1.- In the fifth line add a comma after 
"2.0 percent" and insert "carrier modulation by more than + 1.0 ~ercent". - 
Page 17, paragraph 2-3.4.3.2.3 (c) . - Following "carrier modulation" 
change 'I+ 0.5% (each tone)" to read "+ 1.0% (each tone)". - - 
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Page 1 7 ,  pa ragraph  2-3.4.3.2.5.-  I n  t h e  f i r s t  l i n e  change "channel  
de te rmin ing"  t o  " requ i red" .  

Page 1 8 ,  pa ragraph  2-3 .4 .3 .2 .12.  I n  t h e  l a s t  s e n t e n c e  change " s t r u c t u r e "  
t o  "al ignment".  

Page 1 8 ,  pa ragraph  2-3 .4 .3 .2 .15. -  Add "Adjustment of  t h i s  c o n t r o l  
from t h e  midrange s e t t i n g  over  i t s  f u l l  range s h a l l  no t  c a u s e  t h e  
a m p l i t u d e  t o  change more t h a n  + 0 .25  dB." - 
Page 1 9 ,  pa ragraph  2-3.4.3.2.17 .- D e l e t e  and s u b s t i t u t e  t h e  f o l l o w i n g  
t h e r e f o r  : 

I 1  For t e s t  p u r p o s e s ,  a  minimum of two i d e n t i c a l  l i n e a r  d e t e c t o r s  f o r  
sampl ing  t h e  r e s p e c t i v e  s i g n a l s  a t  t h e  c a r r i e r  o u t p u t  and s ideband  
o u t p u t  s h a l l  be p rov ided .  The o u t p u t  of each o f  t h e  l i n e a r  d e t e c t o r s  
s h a l l  be  a  minimum of 300 m i l l i v o l t s  i n t o  a  20K ohm load  and s h a l l  
be  a v a i l a b l e  a t  t e s t  j a c k s  l o c a t e d  on t h e  modula tor  f r o n t  p a n e l . "  

Page 1 9 ,  pa ragraph  2 -3 .4 .3 .2 .19 . -  I n  t h e  f i r s t  s e n t e n c e  change "and 
Sideband Output f r o n t  pane l  t e s t  jacks"  t o  " f r o n t  pane l  t e s t  j a c k  
and t h e  s ideband  o u t p u t  when i t  i s  p r o p e r l y  demodulated." 

Page 2 0 ,  paragraph 2 -3 .4 .3 .2 .20 .1 . -  A f t e r  t h e  t h i r d  s e n t e n c e  d e l e t e  
e x i s t i n g  t e x t  and s u b s t i t u t e  t h e  f o l l o w i n g  t h e r e f o r e :  "Keying of  
t h e  DME i s  accompl ished by p r o v i d i n g  a s h o r t  c i r c u i t  a t  two t e r m i n a l s  
w i t h  a  maximum r e s i s t a n c e  of 250 ohms. C u r r e n t  th rough  t h e  t e r m i n a l s  
s h a l l  not  exceed 20 ma and t h e  open c i r c u i t  v o l t a g e  s h a l l  not  exceed 
50 V D C .  DME key ing  s h a l l  not  be a f f e c t e d  by o p e r a t i o n  of  t h e  1 0 c a l i Z e r  
k e y e r  s w i t c h  (2 -3 .4 .3 .2 .20)" .  

Page 2 0 ,  pa ragraph  2-3 .4 .3 .3 .  - D e l e t e  s e v e n t h  s e n t e n c e  and s u b s t i t u t e  
t h e  f o l l o w i n g  t h e r e f o r :  

"The a n t e n n a  sys tems s h a l l  b e  p r e f a b r i c a t e d  and i n c l u d e  r a d i a t i n g  
e l e m e n t s ,  radomes ( i f  r e q u i r e d ) ,  mounting b a s e s  and s u p p o r t  p o s t s  , 
d i s t r i b u t i o n  ne twork ,  i n - l i n e  p h a s i n g  d e t e c t o r ,  i n t e g r a l  m o n i t o r i n g ,  
moni to r  combining network and d e t e c t i o n  sys tem,  i n t e r c o n n e c t i n g  R.F. 
c a b l e s ,  o b s t r u c t i o n  l i g h t s  and A . C .  power c a b l e s .  The i n - l i n e  phas ing  
d e t e c t o r  s h a l l  c o n s i s t  of  an  R.F.  sampler  and d e t e c t i o n  sys tem,  provided 
f o r  permanent i n s t a l l a t i o n  a t  t h e  a p p r o p r i a t e  o u t p u t  of t h e  d i s t r i b u t i o n  
u n i t  t o  e n a b l e  t h e  e s t a b l i s h m e n t  and maintenance of  t h e  optimum c a r r i e r  
s ideband  t o  s ideband  o n l y  phase  r e l a t i o n s h i p  i n  t h e  a r r a y " .  

Page 21 ,  pa ragraph  2 - 3 . 4 . 3 . 3 . 1 . 1  ( a ) .  - I n  t h e  t h i r d  and f o u r t h  s e n t e n c e s  
d e l e t e  "26 dB" and s u b s t i t u t e  "23 dB". 

Page 21,  pa ragraph  2 - 3 . 4 . 3 . 3 . 1 . 1  ( b )  . - I n  t h e  second and t h i r d  s e n t e n c e s  
d e l e t e  "26 dB" and s u b s t i t u t e  "23 dB". 
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Page 21., paragraph 2 - 3 . 4 . 3 . 3 . 1 . 2 ( a ) . -  I n  t h e  second s e n t e n c e  d e l e t e  
"26 dB" wherever i t  a p p e a r s  and s u b s t i t u t e  "23 d ~ "  t h e r e f o r .  

Page 22,  paragraph 2 -3 .4 .3 .3 .4  .- I n  t h e  l a s t  s e n t e n c e  d e l e t e  "duplex" 
and s u b s t i t u t e  " e x t e r i o r " .  

Page 23,  paragraph 2 -3 .4 .3 .3 .9 . -  D e l e t e  t h e  e x i s t i n g  t e x t  and s u b s t i t u t e  
t h e  fo l lowing  t h e r e f o r :  

"The i s o l a t i o n  between t h o s e  a d j a c e n t  an tenna  e lements  i n  t h e  a r r a y  
w i t h  t h e  c l o s e s t  s p a c i n g  a s  measured between t h e  i n p u t  connec to r  of  
t h e  d r i v e n  e lement  and t h e  moni to r  o u t p u t  of t h e  undr iven  e lement  
s h a l l  be a t  l e a s t  26dB.I' 

Page 24,  paragraph 2 -3 .4 .3 .4 . -  I n  seven th  s e n t e n c e  d e l e t e  t h e  words 
" i d e n t i f i c a t i o n  s i g n a l "  and s u b s t i t u t e  "mechanical  a l i g n m e n t ,  antenna 
f e e d l i n e  f a u l t ,  and i n t e g r a l  moni to r  f e e d l i n e  f a u l t  which s h a l l  each 
be  p rov ided  w i t h  s t a t u s  i n d i c a t o r  l i g h t s  on ly" .  

Page 2 4 ,  paragraph 2 -3 .4 ,3 .4 , .  1.. - Add t h e  fo l lowing  "Af te r  i n i t i a l  
ad jus tment  under normal t e s t  c ~ ~ d i t l i o n s ,  changes Erom t h e  i n i t i a l  
room tempera tu re  r e a d i n g s  o c c u r i n g  between 3  seconds and f i f t e e n  minutes  
a f t e r  i n i t i a l  a p p l i c a t i o n  of  power under each of s t eps  3 ,  6 ,  and 8 
of  1-4.1.2 of s p e c i f i c a t i o n  FAA-G-2100!1 (modi f i e s  1-4 .12 f o r  t h i s  
a p p l i c a t i o n )  and throughout  t h e  remainder  of t h e  t e s t  s h a l l  no t  exceed 
25 p e r c e n t  of  t h e  change from nominal. t o  t h e  a larm t h r e s h o l d  s p e c i f i e d  
i n  2-3 .4 .3 .4 .2"  

Page 25,  paragraph 2 -3 .4 .3 .4 .4 . -  I n  t h e  f i r s t  s e n t e n c e  d e l e t e  t h e  
words "of t h e  t r a n s m i t t e r  o u t p u t  c h a r a c t e r i s t i c s " .  

Page 26 ,  pa ragraph  2 -3 .4 .4 .1 (a )  .- Change "modula t ion equipment t '  t o  
"modulation and c o n t r o l  equipment". 

Page 28 ,  paragraph 2 -3 .4 .4 .3 .1 . -  D e l e t e  t h e  p e r i o d  a t  t h e  end o f  t h e  
paragraph and add t h e  fo l lowing  "or t h e  modula t ion p e r c e n t a g e  by more 
t h a n  0 . 5  p e r c e n t " .  

Page 29 ,  paragraph 2 - 3 . 4 . 4 . 3 . 3 ( c )  and ( d ) . -  Fol lowing " C a r r i e r  modul.a~icm" 
change "+ 0 . 5  p e r c e n t  ( each  t o n e ) "  t o  r e a d  I t +  2 .0 p e r c e n t  ( each  t o n e ) " ;  
f ollowin; " c a r r i e r  modula t ion balance"  changF "+ 0 . 0 1  DDM" t o  r ead  
"+  0.015 DDM". 

- - 
Page 2 9 ,  paragraph 2 -3 .4 .4 .3 .5 .  D e l e t e  "channel  de t e r m i n i n g U  and 
s u b s t i t u t e  " r e q u i r e d " .  
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Page 3 0 ,  pa ragraph  2 - 3 . 4 . 4 . 3 . 1 5 . -  Add t h e  fo l lowing  "Adjustment of 
t h i s  c o n t r o l  from i t s  midrange s e t t i n g  o v e r  i t s  f u l l  r ange  s h a l l  n o t  
c a u s e  t h e  ampl i tude  t o  change more than  + 0 . 2 5  d ~ " .  - 
Page 3 0 ,  pa ragraph  2 -3 .4 .4 .3 .17 . -  D e l e t e  and s u b s t i t u t e  t h e  fo l lowing  
t h e r e f o r :  

"For t e s t  purposes ,  a  minimum of two i d e n t i c a l  l i n e a r  d e t e c t o r s  f o r  
sampl ing t h e  r e s p e c t i v e  s i g n a l s  a t  t h e  c a r r i e r  o u t p u t ,  and s ideband  
o u t p u t  s h a l l  be p rov ided .  The o u t p u t  of each of t h e  l i n e a r  d e t e c t o r s  
s h a l l  be a  minimum of 300 m i l l i v o l t s  i n t o  a  20 K ohm l o a d  and s h a l l  
be  a v a i l a b l e  a t  t e s t  j acks  l o c a t e d  on t h e  modula tor  f r o n t  p a n e l . "  

Page 30 ,  paragraph 2 -3 .4 .4 .3 .19 . -  I n  t h e  f i r s t  s e n t e n c e  change "and 
Sideband Output f r o n t  panel  t e s t  jacks"  t o  " f r o n t  pane l  t e s t  jack 
and s ideband o u t p u t  when i t  i s  p r o p e r l y  demodulated".  

Page 31 ,  pa ragraph  2 - 3 . 4 . 4 . 3 . 2 0 . 3 . -  Add t h e  f o l l o w i n g :  

" A d d i t i o n a l l y ,  a  swi tch  s h a l l  be p rov ided  t o  a l l o w  removal o f  t h e  
c l e a r a n c e  s i g n a l  independen t  from t h e  r e f e r e n c e  t r a n s m i t t e r  w h i l e  
n o t  i n t e r f e r i n g  wi th  normal moni to r ing" .  

Page 32,  paragraph 2 - 3 . 4 . 4 . 3 . 2 0 . 7 . -  I n  t h e  f i r s t  s e n t e n c e  change "channel 
de te rmin ing"  t o  " r e q u i r e d " .  

Page 32,  pa ragraph  2 -3 .4 .4 .4 .1 . -  Add t h e  f o l l o w i n g  "Adjustment o f  
t h i s  c o n t r o l  from i t s  midrange s e t t i n g  o v e r  i t s  f u l l  range s h a l l  no t  
c a u s e  t h e  ampl i tude  t o  change by more t h a n  + 0 .25  dB". - 
Page 33,  pa ragraph  2 -3 .4 .5 .1 . -  D e l e t e  and s u b s t i t u t e  t h e  f o l l o w i n g  
t h e r e f o r :  

" P i u s e r s  s h a l l  be  p rov ided  i n  each of t h e  an tenna  o u t p u t s .  A t  t h e  
c o n t r a c t o r ' s  o p t i o n  t h e s e  p h a s e r s  may be e i t h e r  a n  i n t e g r a l  p a r t  o f  
t h e  APCU o r  e x t e r n a l  t o  t h e  APCU assembly.  I f  t h e  p h a s e r s  a r e  e x t e r n a l  
t o  t h e  APCU assembly ,  they  s h a l l  be  mounted i n  t h e  e x t e r n a l  RF network 
o f  2 -3 .4 .4 .6 .12 .  Each phase r  s h a l l  have a n  e l e c t r i c a l  r ange  of ad jus tment  
o f  a t  l e a s t  35 d e g r e e s  each s i d e  of m i d s c a l e  and a  mechanical  range 
o f  a t  l e a s t  1 . 5  i n c h e s  of l i n e a r  t r a v e l  o r  40 d e g r e e s  of  r o t a t i o n a l  
t r a v e l  each s i d e  o f  m i d s c a l e .  A t  t h e  o u t p u t  of  t h e  APCU, t h e  phase  
o f  t h e  upper an tenna  s h a l l  be  i n  phase ( +  5 .0  d e g r e e s )  w i t h  r e s p e c t  
t o  t h e  lower a n t e n n a  o u t p u t  and s i m u l t a n ~ o u s l y  o u t  of phase  (180 f 
5 d e g r e e s )  w i t h  r e s p e c t  t o  t h e  middle  an tenna  when a  s i g n a l  i s  f e d  
t o  t h e  s ideband  i n p u t .  I f  t h e  p h a s e r s  a r e  a n  i n t e g r a l  p a r t  o f  t h e  
APCU, t h i s  r equ i rement  s h a l l  be met w i t h  a l l  p h a s e r s  s e t  t o  m i d s c a l e .  
Adjustment of  t h e s e  p h a s e r s  from t h e  midrange s e t t i n g  over  t h e i r  f u l l  
r a n g e  s h a l l  no t  v a r y  any output. l e v e l  of t h e  APCU by more t h a n  ; 0 . 1  
dB. The APCU s h a l l  be  des igned  t o  a l l o w  ad jus tment  of t h e  c a r r l e r  s ideband  
t o  s ideband  o n l y  phase  i n  t h e  middle  an tenna  o u t p u t  independen t  o f  
t h e  c a r r i e r  s ideband  t o  s ideband  on ly  phase  i n  t h e  lower  a n t e n n a  o u t p u t " .  
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Page 33 ,  paragraph 2-3 .4 .4 .5 .3 . -  I n  t h e  t h i r d  l i n e ,  d e l e t e  t h e  p h r a s e  
" t h e  c l e a r a n c e  i n p u t "  and add t h e  fo l lowing  new s e n t e n c e :  "The power 
a t  t h e  c l e a r a n c e  i n p u t  s h a l l  be 33 dB o r  more below t h e  i n c i d e n t  power 
a p p l i e d  t o  t h e  c a r r i e r  i n p u t . "  

Page 3 5 ,  paragraph 2 -3 .4 .4 .6 .5 . -  A t  t h e  end of t h e  f i r s t  s e n t e n c e  
d e l e t e  t h e  p e r i o d  and add t h e  fo l lowing :  "and s h a l l  no t  d e c r e a s e  
below -22 dB i n  t h e  range from 20 degrees  azimuth t o  35 degrees  az imuth . "  

Page 3 6 ,  paragraph 2 -3 .4 .4 .6 .16 . -  I n  the  second s e n t e n c e  change " th"  
t o  " the"  and "AC c o n t r a c t o r "  t o  "AC Contac to r" .  

Page 37 ,  paragraph 2 -3 .4 .4 .6 .20 . -  I n  t h e  f i r s t  s e n t e n c e  d e l e t e  "o r  
( 2 )  on wooden p o l e s ,  provided t h e  c l imber  i s  p r o t e c t e d  from f a l l i n g  
by the  u s e  of l i n e s m a n ' s  equipment d u r i n g  the  e n t i r e  t ime  t h e  c l imber  
i s  on t h e  po le" .  

Page 3 7 ,  paragraph 2-3 .4 .4 .7 .1  ( b )  . - D e l e t e  t h e  words " e i t h e r  path" 
i n  t h e  e i g h t h  l i n e  and s u b s t i t u t e  " t h e  n e a r  f i e l d  pa th" .  

Page 38,  paragraph 2 - 3 . 4 . 4 . 7 . 1 ( c ) . -  I n  t h e  f i r s t  s e n t e n c e  a f t e r  t h e  
word "device"  i n s e r t  t h e  phrase  "meeting a l l  f a i l s a f e  r equ i rements  
( 2 - 3 . 4 . 4 . 7 . 4 ) " .  

Page 38 .- Add t h e  f o l l o w i n g  new paragraph :  

" 2 - 3 . 4 . 4 . 7 . 1 . 1  Near f i e l d  moni to r . -  The n e a r  f i e l d  p ickup d e v i c e  and 
tower f o r  each type  of g l i d e  s l o p e  sys tem s h a l l  be p rov ided  a s  f o l l o w s :  

( a )  Nul l  r e f e r e n c e  g l i d e  s l o p e  s t a t i o n .  The n e a r  f i e l d  p ickup 
d e v i c e  and tower s h a l l  be  p rov ided  f o r  l o c a t i o n  a t  a  p o i n t  i n  f r o n t  
o f  t h e  g l i d e  s l o p e  an tenna  a r r a y  c a l c u l a t e d  t o  be t h e  1 8 0 ,  + 0 ,  -30 
degree  phase p rox imi ty  p o i n t  between t h e  upper and lower a n t e n n a s .  
The h e i g h t  of t h e  n e a r  f i e l d  pickup d e v i c e  s h a l l  be a d j u s t a b l e  from 
10  t o  20 f e e t  above ground l e v e l  i n  o r d e r  t o  f a c i l i t a t e  f i n a l  placement 
of  t h e  n e a r  f i e l d  p ickup d e v i c e  i n  t h e  f i r s t  n u l l  of t h e  upper a n t e n n a .  
The n e a r  f i e l d  moni to r  s e n s i t i v i t y  s h a l l  be a d j u s t e d  t o  i n d i c a t e  a  
f a u l t  c o n d i t i o n  i f  t h e  s i g n a l  from t h e  n e a r  f i e l d  p ickup d e v i c e  exceeds  
t h a t  which would be produced by movement of t h e  n e a r  f i e l d  p ickup 
d e v i c e  + 0 . 2  degrees  from i t s  nominal h e i g h t .  - 

( b )  Sideband r e f e r e n c e  g l i d e  s l o p e  s t a t i o n .  The n e a r  f i e l d  
p i c k  up d e v i c e  and tower s h a l l  be l o c a t e d  on a  r e c t a n g u l a r ,  e l e v a t e d  
s c r e e n  c o u n t e r p o i s e  i n  o r d e r  t o  minimize e f f e c t s  of changing ground 
c o n d i t i o n s .  The s c r e e n  c o u n t e r p o i s e  s h a l l  extend from t h e  g l i d e  s l o p e  
an tenna  a r r a y  t o  a  p o i n t  a  minimum o f  1 2  f e e t  behind t h e  n e a r  f i e l d  
p ickup d e v i c e  and a  minimum of 6 f e e t  e i t h e r  s i d e  of  t h e  moni to r  p ickup 
d e v i c e .  The s c r e e n  c o u n t e r p o i s e  s h a l l  be p rov ided  a s  s p e c i f i e d  i n  
t h e  i n v i t a t i o n  f o r  b i d s  o r  r e q u e s t s  f o r  p r o p o s a l s .  ~ o c u m e n t a t i o n  
f o r  t h e  s c r e e n  c o u n t e r p o i s e  i s  t o  be f u r n i s h e d  i n  accordance  w i t h  
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2-3 .3 .19.  The n e a r  f i e l d  p ickup d e v i c e  and s u i t a b l e  tower s h a l l  be  
p rov ided  f o r  l o c a t i o n  a t  a  p o i n t  i n  f r o n t  of t h e  g l i d e  s l o p e  an tenna  
a r r a y  determined t o  be t h e  300 - + 5 degree  phase p rox imi ty  p o i n t  between 
t h e  upper and lower a n t e n n a s .  The n e a r  f i e l d  p ickup d e v i c e  s h a l l  
be p o s i t i o n e d  a t  a  h e i g h t  t o  p l a c e  i t  a t  t h e  peak of t h e  f i r s t  lobe  
of  t h e  upper a n t e n n a .  To f a c i l i t a t e  ad jus tment  t h e  h e i g h t  s h a l l  be 
a d j u s t a b l e  from 2 f e e t  t o  8 f e e t  above ground l e v e l  and t h e  l o n g i t u d i n a l  
p o s i t i o n i n g  of t h e  n e a r  f i e l d  pickup d e v i c e  and tower s h a l l  be a d j u s t a b l e  
by means of  r a i l s  o r  o t h e r  s l i d i n g  a s s e m b l i e s  over  a  10 f o o t  r a n g e .  
The n e a r  f i e l d  moni tor  s e n s i t i v i t y  s h a l l  be a d j u s t e d  t o  i n d i c a t e  a  
f a u l t  c o n d i t i o n  i f  t h e  s i g n a l  from t h e  n e a r  f i e l d  p ickup d e v i c e  exceeds  
t h a t  which would be produced by dephas ing  of t h e  upper an tenna  t o  
an  o u t - o f - t o l e r a n c e  c o n d i t i o n  ( 2 - 3 . 4 . 4 . 7 . 3 ) .  

( c )  Capture  e f f e c t  g l i d ~ .  s l o p e  s t a t i o n .  The n e a r  f i e l d  p ickup 
d e v i c e  and tower s h a l l  be p rov ided  f o r  l o c a t i o n  a t  a  p o i n t  i n  f r o n t  
o f  t h e  g l i d e  s l o p e  an tenna  a r r a y  determined t o  be t h e  360 + 5 d e g r e e s  - 
phase  p rox imi ty  p o i n t  between t h e  upper and lower a n t e n n a s .  The h e i g h t  
o f  the  near  f i e l d  p ickup d e v i c e  s h a l l  be a d j u s t a b l e  from 10  t o  30 
f e e t  above ground l e v e l  i n  o r d e r  t o  F a c i l i t a t e  placement o f  t h e  n e a r  
f i e l d  p ickup  d e v i c e  i n  t h e  f i r s t  n u l l  of t h e  middle a n t e n n a .  The 
n e a r  f i e l d  moni tor  s e n s i t i v i t y  s h a l l  be a d j u s t e d  t o  i n d i c a t e  a  f a u l t  
i f  t h e  s i g n a l  from t h e  n e a r  f i e l d  p ickup d e v i c e  exceeds  t h a t  which 
would be produced by movement of t h e  n e a r  f i e l d  p ickup d e v i c e  2 0 . 2  
d e g r e e s  from i t s  nominal he ig l l t  o r  t h a t  which would be produced by 
a t t e n u a t i o n  t o  an o u t - o f - t o l e r a n c e  c o n d i t i o n  ( 2 - 3 . 4 . 4 . 7 . 3 )  o f  the  
s i g n a l  f e e d i n g  t h e  upper a n t e n n a .  

Page 3 8 ,  paragraph 2 -3 .4 .4 .7 .2 .  - Add t h e  fo l lowing  " ~ f t e r  i n i t i a l  
ad jus tment  under normal t e s t  c o n d i t i o n s ,  changes from t h e  i n i t i a l  
room tempera tu re  r e a d i n g s  occ l l r r ing  between 3  seconds  and f i f t e e n  
minu tes  a f t e r  i n i t i a l  a p p l i c a t i o n  of power under each  o f  s t e p s  3 ,  
6 ,  and 8  of  1-4.12 of  s p e c i f i c a t i o n  ~ ~ ~ - ~ - 2 1 0 0 / 1  ( m o d i f i e s  1-4 .12 
f o r  t h i s  a p p l i c a t i o n )  and th roughout  t h e  remainder  of  t h e  t e s t  s h a l l  
n o t  exceed 25 p e r c e n t  of t h e  change from nominal t o  t h e  a la rm t h r e s h o l d  
s p e c i f i e d  i n  2 -3 .4 .4 .7 .3 . "  

Page 39 ,  pa ragraph  2 -3 .4 .4 .7 .4 . -  I n  t h e  f i f t h  l i n e  d e l e t e  t h e  words 
"of t h e  t r a n s m i t t e r  o u t p u t  c h a r a c t e r i s t i c " .  

Page 39 ,  pa ragraph  2 - 3 . 4 . 5 ( b ) . -  D e l e t e  " t o  a  wood p o l e  mee t ing  r e q u i r e m e n t s  
h e r e i n  s p e c i f i e d "  and s u b s t i t u t e  " t o  t h e  s t e e l  tower". 

Page 3 9 ,  pa ragraph  2-3 .4 .5 . -  Add t h e  f o l l o w i n g  " ( e )  s t e e l  a n t e n n a  
s u p p o r t  tower".  

Page 4 0 ,  pa ragraph  2 -3 .4 .5 .1 .1 . -  I n  t h e  l a s t  s e n t e n c e  d e l e t e  a l l  t e x t  
a f t e r  t h e  word " requ i rements" .  



7~ - u g e  .. , 40, paragraph 2-3.4.5.2.2.1.- Delete the second and third lines 

anii nlib~stiture "normal output power from not less than 2.5 watts to 
no more than 0.05 watts." 

Page 42, paragraph 2-3.4.5.4,- In the fourth line delete all text 
af'tcr'r "or is damaged". 

Page 4.2, paragraph 2-3.4.5.4.4.- Between the first and second sentences 
inse:r t  the following new text. "Following a monitor initiated shutdown 
or rt?storation of primary A.C. power an automatic attempt at restart 
shall occur at (50) fifty seconds + 5 seconds after shutdown and again 
at. 15 minutes + 30 seconds after tre initial shutdown if the first 
attempt is uns~ccessful. If either restart attempt is successful the 
rescart circuitry shall automatically return to the full enable state. 
lf the station is still inoperative after two attempts at restart, 
no further automatic attempts at restart shall be made. 

P%.gr, 4.3, paragraph 2-3.4.5.7.- Delete the present title and text and 
subst:i.t$~te "Not: usedt' therefor. 

Fag:: 4 "r paragraph 2-3.4.8.1(a) .- In the second sentence change "voltage" 
to "Y i.g1,2I It. 

Page 45, paragraph 2-3.4.8.1(g), (h) and (i).- Delete the existing 
text in i t s  entirety and substitute the following therefor: 

(g) Inclusion of a two terminal input, one terminal of which 
i.s a p~sitive voltage supply not to exceed 50 volts for the purpose 
of interlocking the Instrument Landing System with equipment not to 
be supplied under this specification. A contact closure between the 
two terminals with a resistance of less than 350 ohms shall cause 
the main equipment of the localizer, the glide slope and each of the 
marker beacon stations to energize after a 20 + 4 second delay. An 
open circuit with a resistance greater than 10-;000 ohms shall cause 
all. transmitting equipment of the localizer, glide slope and each 
marker beacon station to shutdown without delay. 

( h )  Icclusion of two spare monitor channels identical to those 
scpplled for the marker beacon stations. The two spare monitor channels 
s ~ s I ~  provide visual indication of the status of two alarm relay contacts 
supplied by equipment not to be furnished under this specification. 
The two a1.asm relay contacts shall be located at the localizer and 
outer marker beacon station respectively. A contact closure at the 
remote site supplied by equipment not to be furnished under this 
speciEication with a resistance less than 350 ohms shall result in 
activation of the green "normal" light of the appropriate channel; 
an  open (circuit with a resistance greater than 10,000 ohms shall result 
in activation of the red "alarm" light. 

(k) Not used." 
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Page 46, paragraph 2-3.4.8.2(d).- delete in its entirety and substitute 
"Not used ." 

Page 46, paragraph 2-3.4.8.2(e).- delete it its entirety and substitute 
I I Not used". 

Page 46, paragraph 2-3.4.8.3.- delete and substitute the following: 

"The remote monitoring and control functions shall be accomplished 
utilizing tones of 2225 + 5 Hz and 2025 + 5 Hz originating from the 
control unit and 1270 + 3 Hz and 1070 + 3 Hz originating from the 
localizer, glide slope-or middle marke7 stations in a duplex operation 
over a single voice-grade balanced telephone line pair (not supplied 
under this specification) originating at each remote site and terminating 
at the control point. The output amplitude of the tones shall be 
adjustable from -30 dbm to + 6 dbm with a nominal impedance of 600 
ohms. Requirements shall be met over the complete range of adjustment." 

Page 46, paragraph 2-3.4.9.- delete the period at the end of the first 
sentence and insert the following: 

"as specified in the invitation for bids or request for proposals 
and as further specified herein. Crystals for the receiver shall 
be furnished with the transmitters in accordance with 2-3.4.3.2.5 
and 2-3.4.4.3.5," 

Page 48, paragraph 2-3.5.1.4.- Delete "Rain up to 4 inches per hour" 
and substitute  riving rain: 4 inches per hour striking equally 
the walls and roof of the shelter". 

Page 50, paragraph 2-3.5.2.7.- In the second line delete the words 
II equal to". 

Page 50, paragraph 2-3.5.2.11.- Add the following new text "The shelter 
door shall be provided with a stop chain or bar to prevent possible 
damage to shelter or door from wind gusts. 

Page 51, paragraph 2-3.5.3.1 .- In the eighth line delete "~e~ri~erating" 
and substitute "Refrigerating1'. 

Page 52, paragraph 2-3.5.3.4 .- In the second sentence delete "gravity 
shutters" and substitute "motor operated louvers". In the last sentence 
delete "the intake openings". 

Page 53, paragraph 2-3.5.4.3.- In the first sentence change "AC 70/746@-1AU 
to "AC 7017460-1". Delete the third sentence in its entirety. In 
the fourth sentence delete It~oslyn !I 1235-01" and substitute "~oslyn 

1265-04" therefor. 

Page 53, paragraph 2-3.5.4.5 .- Delete first sentence and substitute 
the following: "A 120 volt single phase 20 amp five (5) receptacle 
plug in strip outlet shall be provided above the workbench. 



Page 53,  paragraph 2 -3 .5 .4 .6 . -  I n  t h e  l a s t  s e n t e n c e  d e l e t e  " R E - 7 ~ 2 ~ "  
and s u b s t i t u t e  "RE-7~2G". 

Page 54 ,  paragraph 2-3 .5 .4 .8 . -  Add t h e  f o l l o w i n g :  

" ~ l l  c o n d u i t s  i n c l u d i n g  a d a p t e r s ,  connec to r s  and mounting hardware  
r e q u i r e d  t o  p rov ide  i n t e r f a c e  from t h e  s h e l t e r  t o  t h e  an tenna  a r r a y  
o r  t o  e x t e r n a l  j u n c t i o n  boxes o r  t o  an tenna  towers i n c l u d i n g  t h a t  
r e q u i r e d  f o r  t h e  towers  themselves  s h a l l  be  provided a s  p a r t  of t h e  
equipment t o  be f u r n i s h e d  under t h i s  s p e c i f i c a t i o n .  The c o n d u i t  k i t  
f u r n i s h e d  f o r  each g l i d e  s l o p e  n e a r  f i e l d  moni tor  tower ( 2 - 3 . 4 . 4 . 7 . 1 ( b ) )  
s h a l l  i n c l u d e  a  weather  proof e x t e r i o r  convenience  r e c e p t a c l e  w i t h  
t h e  n e c e s s a r y  mounting hardware .  A 1 1  c o n d u i t  t o  be f u r n i s h e d  under i 

t h i s  r equ i rement  s h a l l  be  i d e n t i f i e d  and i n d i c a t e d  on t h e  drawings  
t o  be p repared  and submi t t ed  i n  accordance wi th  2 - 3 . 5 . 5 . 1  and 2 -3 .5 .5 .3 . "  

Page 5 4 ,  add t h e  fo l lowing  new paragraph . -  "2-3 .5 .4 .10 Ground - t o  
A i r  Communication Antenna.  A ground-plane an tenna  s u i t a b l e  f o r  VHF 
g r o u n d ' t o  a i r  comunica t i ' ons  a t  136 MHz s h a l l  be  ~ r o v i d e d  w i t h  each 
s h e l t e r ,  i n c l u d i n g  c a b l e ,  p r e i n s t a l l e d  mounting b i a c k e t ,  and p r e i n s t a l l e d  
c o n d u i t  f o r  r o u t i n g  the  antenna c a b l e  t o  t h e  i n s i d e  of t h e  s h e l t e r  
above t h e  workbench. The an tenna  s h a l l  have a  nominal impedance o f  
50 ohms, an i n p u t  s t a n d i n g  wave r a t i o  l e s s  than  2 . 0 ,  and a  g a i n  g r e a t e r  
t h a n  3  d B . "  

Page 5 4 ,  paragraph 2-3.5.5 
s u b s t u t u t e  "1)esign". 

. l ( b )  .- D e l e t e  " D e s i g n / f a b r i c a t i o n 1 '  and 

Page 56 ,  paragraph 2-3.6.-  D e l e t e  t h e  f i r s t  s e n t e n c e ,  and s u b s t i t u t e  
t h e  fo l lowing  t h e r e f o r :  

"A p o r t a b l e  ILS r e c e i v e r  des igned  i n  accordance  w i t h  S p e c i f i c a t i o n  
FAA-E-2356 s h a l l  be f u r n i s h e d  a s  p a r t  o f  each ILS sys tem a s  s p e c i f i e d  
i n  t h e  i n v i t a t i o n  f o r  b i d s  o r  r e q u e s t  f o r  p r o p o s a l s  and a s  f u r t h e r  
s p e c i f i e d  h e r e i n ,  w i t h  t h e  e x c e p t i o n  t h a t  a  Type I11 system s h a l l  
n o t  i n c l u d e  equipment i t ems  ( d )  antenna assembly,  g l i d e  s l o p e ,  ( e )  
i n t e r c o n n e c t i n g  c a b l e s  and a d a p t e r s  and ( g )  t r i p o d  and mast a s sembly .  
C r y s t a l s  f o r  t h e  r e c e i v e r  s h a l l  be  f u r n i s h e d  w i t h  t h e  t r a n s m i t t e r s  
i n  accordance  w i t h  2 -3 .4 .3 .2 .5  and 2 - 3 . 4 . 4 . 3 . 5 . "  

Page 56,  paragraph 2-3.7 .- D e l e t e  t h e  p e r i o d  a t  t h e  end of t h e  f i r s t  
s e n t e n c e  and add t h e  f o l l o w i n g :  "as  s p e c i f i e d  i n  t h e  i n v i t a t i o n  f o r  
b i d s  o r  r e q u e s t s  f o r  p r o p o s a l s  and a s  f u r t h e r  s p e c i f i e d  h e r e i n .  11 

Paragraph 2-3.8.- I n  t h e  f i f t h  l i n e  and i n  t h e  e l e v e n t h  l i n e  d e l e t e  
t h e  words "a Type A equipment book p e r  paragraph 3 .18 o f  FAA-D-249411" 
and i n  each p l a c e  s u b s t i t u t e  "an equipment i n s t r u c t i o n  book i n  accordance 
w i t h  S p e c i f i c a t i o n s  FAA-D-249411 and ~ A A - ~ - 2 4 9 4 / 2 .  I '  


